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Abstract
Background: Multiple health risk behaviors (HRBs) among adolescents pose a threat to their health, including HIV/
AIDS. Health risk behaviors such as alcohol use, smoking, substance use, and sexual risk behaviors among youth
have been shown to co-occur with each others. The objectives of this study was to estimate the prevalence of
single and concurrent health risk behaviors and to explore how health risk behavior is associated with socio-
demographic factors and peers’ behaviors.
Methods: A cross sectional design was used to examine health risk behaviors of adolescents between the age 14
and 19 years living in the Luangnamtha province, Lao PDR. The study was conducted between June and August,
2008. An ordinal logistic regression model that simultaneously explored demographic factors and the influence of
the behavior of peers on three categories of multiple HRBs (no risk, one risk, and two or more health risk
behaviors) was performed.
Results: A total of 1360 respondents, 669 (49.1%) boys with mean age 16.7 ± 1.6 and 699 (50.9%) girls aged 16.1 ±
1.5 were recruited into the study. The majority reported two or fewer risk behaviors. However, multiple risk
behaviors increased with age for both sexes. About 46.8% (n = 637) reported no risk, 39.3 percent (n = 535)
reported one risk, 8.1 percent (n = 110) reported two risks, and 5.8 percent reported more than two health risk
behaviors.
The protective factors among boys were school attendance (OR = .53, CI = .33-.86), being Hmong and Yao
ethnicity (OR = .48, CI-.26-.90), while being above the age of 15 (OR = 2.20, 95% CI = 1.33-3.60), Akha ethnicity (OR
= 2.20, 95% CI = 1.04-4.61), peer’s smoking (OR = 3.11, 95% CI = 2.1-4.6), and peer’s drinking alcohol (OR = 1.88,
95% CI = 1.1-3.21) were significantly associated with the presence of multiple risk behaviors among boys.
Having some education (OR = 0.17, 95% CI = 0.06-0.45), and being of Hmong and Yao ethnicity (OR = 0.38, 95% CI
= 0.18-0.80) were factors that protected girls from multiple risk behaviors; while peer’s drinking alcohol (OR = 2.55,
95% CI = 1.59-4.09) and peer’s being sexually active (OR = 2.82, 95% CI = 1.65-4.8) were significantly associated
with the presence of multiple risk behaviors among girls.
Conclusion: There are sex, age and ethnic differences in the concurrent health risk behaviors. The influencing
factors are adolescent’s education and peer influence. Interventions should focus to encourage adolescents to
complete the compulsory primary education as well as help them to establish friendships and follow peers with
good behavior. Risk reduction messages need to take account of diverse multiple HRBs within the specific socio-
cultural and gender specific context and target vulnerable adolescents such as ethnic minorities and less educated
adolescents.
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Adolescents often engage in risky behaviors such as
smoking, drinking alcohol, using drugs, and early unpro-
tected sexual activity [1]. Risky behaviors might pose a
threat to adolescents’ future health. The adverse health
consequences of these behaviors have been recognized
as important public health issues [2,3]. When adoles-
cents take one risk, they also tend to take other risks
[4-9]. The interrelationship or cluster of health risk
behaviors can be labeled as “risk behavior syndrome”.
This occurs in different combinations in different sub-
populations [10-12].
The conceptual framework developed by Jessor [13]
suggests that in the assessment of adolescent risk beha-
vior, demographic-, socio-psychological- and environ-
mental risk factors should also be considered.
Concurrent predictors of health risk behaviors include
the personality but also the biological factors, the family
situation, and peer influence [14-17].
The population of the Lao PDR is 5.6 million and
consists of 49 officially recognized ethnic groups, which
have their own customs and languages. About 27.2 per-
cent of the population lives in urban areas and 72.8 per-
cent in rural areas [18]. Luangnamtha province is more
rural (78%) and is populated by more ethnic groups
than other parts of the country. These groups include
Khamu, Akha, Hmong, and Yao (Mien). Besides this,
the province also consists of low land Lao, Tai Lue, Tai
Neua, and Tai Dam ethnic groups [19]. Different ethnic
groups have different health risk behaviors. For example
the Khamu has a higher prevalence of smoking com-
pared to other ethnic groups in Laos [20]. Furthermore,
members of the ethnic group Akha are teaching sexual
practices to adolescents when they reach puberty and
certain traditional sexual customs like “Bong Hu”,w h i c h
means “open the vagina” are practiced. Another custom
“Hub Khet”, which means to “Welcome Guest “,i sa l s o
practiced in this ethnic group and means that the village
head offers guests to sleep with girls from the village
[21]. Thus, adolescents from different ethnic groups
may be vulnerable to health risks such as substance use,
but also the risk of being infected with sexual trans-
mitted infections (STIs) and HIV because of unsafe sex-
ual behavior.
Most previous studies have concentrated on risk beha-
viors of urban adolescents and not much is known
about adolescents living in rural areas and especially not
about those from ethnic minorities. For Lao adolescents,
this gap in the understanding of their behavior is parti-
cularly important, since adolescents from rural areas
and ethnic minorities are marginalized and more vulner-
able than urban adolescents [22]. Previous research
almost exclusively focused on single risk factors while
adolescents are displaying a concurrent multiple health
risk behavior, which is poorly understood especially in
low-income countries. The aim of this study was to esti-
mate the prevalence of single and concurrent health risk
behaviors and to explore how health risk behavior is
associated with socio-demographic factors and peers’
behavior in order to get a better view of the constella-
tion of multiple risk behavior factors among ethnic
minorities in northern Lao PDR.
Methods
Setting
Luangnamtha province is located in the northern part of
Lao PDR. The province has a population of approxi-
mately 145,000 people with a sex ratio male to female of
1:1.04 and 78.2% of population is living in rural areas.
The economic bases are agricultural and tourism. The
adult literacy rate (among those age 15 and above) is
the lowest in the country, 32.5 percent, versus 60.2 per-
cent for the whole country. Literacy of boys in compari-
son to girls is 50.6 percent vs 43.1 percent. Three
percent of girls and five percent of boys have completed
upper secondary school, which is lower than the
national figures (10% for girls and 12% for boys) [18].
Until recently, the Luangnamtha province ranked third
for prevalence of HIV in the country. The Yunnan Pro-
vince of the People Republic of China is next to the
Luangnamtha province and the province is an entry
point for international drug trafficking. Tourism has
increased mobility of the population and has aggravated
the HIV/AIDS pandemic. In the highlands of the Sing
and Long districts, opium has been grown extensively to
be used both as an effective medicine for a range of ill-
nesses and a crucial source of income, especially in
exchange for rice in times of food shortage [21].
Study design and Participants
A cross sectional study design was applied to examine the
selected health risk behaviors of adolescents between
the age 14 and 19 years in the Luangnamtha province.
The study was conducted between June and August, 2008.
Four out of the five districts in the province were ran-
domly selected. A list of villages for each selected dis-
trict was obtained from the district governance. A two
stage sampling procedure was followed. Firstly, from the
list of villages of the four districts, 64 out of 294 villages
were randomly selected with proportional to size; the
bigger the target populations i z ei nt h ed i s t r i c t ,t h e
more villages within the districts were selected. Sec-
ondly, from each selected village, unmarried male and
female adolescents aged 14-19 years were listed based
on the household census booklet, which was verified
and updated by the head of villagers. These adolescents
were systematically randomly selected from the
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tional to the size of the villages. If there was more than
one boy and girl in the selected household, one of each
sex was randomly selected.
A face-to-face interview with the selected adolescents
was conducted to obtain the required information. If the
identified respondent was not available at the time of
the visit, appointments were made to return for the
interview at least twice. About 97.2 percent of all eligible
boys and girls participated.
Measures of socio-demographic factors
Data on the socio-demographic characteristics of adoles-
cents and their families included age, ethnicity, educa-
tion, currently attending school, living arrangements,
source of income and whether income was enough for
expenses, parent’s marital status, parent’s education, par-
ental occupation, and source of sexuality education. The
current school enrollment was defined as either “in
school” (attending school or on vacation from the
s c h o o la tt h et i m eo fi n t e r v i e w )o r“out-of-school” (not
attending school at the time of interview). Parental
information was based on asking adolescents about their
father’sa n dm o t h e r ’s highest completed level of educa-
tion. Parent’s education level was classified as illiterate,
primary, secondary, vocational and higher educational
level. The categories of secondary, vocational and higher
educational level were combined to one such as second-
ary and higher due to small denominators.
Measures of the health risk behaviors
The selected health risk behaviors (HRBs) were assessed
by asking the adolescents whether they had smoked
cigarettes and had drank alcohol at least one day during
the previous month, took amphetamine tablet in the
past 30 days prior to the survey, had multiple sex part-
ners during the past six months, first sexual intercourse
before the age of 15, and not using condoms during last
sexual intercourse.
T h e s em e a s u r e sw e r eu s e dt od e t e r m i n et h ep r e v a -
lence of the single health risks among the participants.
For the prevalence of concurrent health risks, only cur-
rent alcohol use, current smoking, currently being sexu-
ally active, first sexual intercourse before age 15 years
and lack of condom use during last sexual intercourse
were included. Subsequently, subjects were classified as
having none, one, and two or more HRBs. Ampheta-
mine use and having more than one sexual partner dur-
ing the last six months were not included in the
multiple concurrent HRBs due to low prevalence, in
particular among girls.
The participants’ perceptions of “peer involvement in
risk behaviors” were assessed for three items related to
peer substance use behavior: drinking alcohol, smoking,
and using drugs. Peer sexual behaviors such as whether
friends had became pregnant or caused someone to
become pregnant, and whether she or he was sexually
active were also assessed. The responses related to
peer’s behavior were dichotomized as yes or no.
Data collection
T h ei n t e r v i e w e r s ,w h ow e r ef r o mt h eF a c u l t yo fP o s t -
graduate Studies (young graduated medical doctors) and
from the district health office (medical assistants), were
trained in the purpose of the study, the content of the
questionnaire and how to conduct the interview. The
interviewers were matched with the sex of interviewees.
For respondents who spoke the local language a transla-
tor was used. Interviews were carried out in privacy and
the respondents were assured anonymity and confidenti-
ality. Verbal consent of the parents was obtained for
adolescents less than 18 years, whereby parents were
notified that their child was invited to participate in an
anonymous survey. The purpose of the survey was
explained to the participants, and they were given the
option to participate or withdraw or skip questions they
were not comfortable to answer. The study was
approved by the National Ethics Committee Board for
Health Research, Ministry of Health, Lao PDR with Ref:
175 NECHR, dated 25
th June, 2008.
Data analysis
Chi-square analyses were performed to determine the
association between the socio-demographic background
and peer’s health risk behaviors and the three categories
of multiple HRBs (no risk, one risk, and two or more
health risk behaviors). The independent variables were
entered into a comprehensive logistic regression model
that simultaneously considered the demographic and
peer health risk behaviors. SPSS statistical software was
used to perform ordinal logistic regression analysis for
co-occurrence of multiple health risk behaviors. This
technique is similar to logistic regression, although, it
allows for more than two ordinal outcome levels
because the HRB variable had three outcome levels such
as no risk, one risk, two or more risks. All analyses were
performed separately for both sexes. All tests were two
sides and statistically significant at the p-value <.05.
Results
Socio-demographic background
A total of 1,360 respondents, of which 669 were boys
(49.1%) were recruited into the study. The mean age of
the boys was 16.7 (SD = 1.6) and that of the girls was
16.2 years (SD = 1.5). About 68.5 percent of respon-
dents were attending school during the time of the sur-
vey although the boys were more likely to attend school
than the girls (72% vs. 65%, p <.01). The main source of
income was from parents (85.6%), followed by earning
money while working (41.7%) (Table 1).
More girls than boys lived with their parents (84.7%
vs. 79.5%, p = 0.013). The educational level of the
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educated than the mothers. Slightly less than half
(44.7%) of respondent’s fathers had completed primary
school, while 24.3 percent of the fathers had finished
education above primary. About 32.9 percent of the
mothers had a primary school education and 9.9 percent
a secondary or higher education (Table 1).
Health risk behaviors
Health risk behaviors are shown in Table 2. Percentages
for risky behaviors are higher in the older group for
both boys and girls than the younger group, with the
exception of those sexually active during the last six
months, having first sex before 15 years and not using
of condoms. For the younger age group, 14-15 years
old, the most common single risk behavior was cur-
rently being sexually active, having the first sexual
experience before the age of 15 years and not using con-
doms during the last sexual intercourse. Other health
risks were less common. For the age group 16-19 years
old, 49.8 percent drank alcohol, 12.8 percent smoked
cigarettes, 55.7 percent had sex during the last six
months, 44.1 percent had multiple sex partners during
the last six months, and 51.7 percent did not use a con-
dom during the last sexual intercourse.
More boys than girls reported having two or more
sexual partners during the last six months. However,
there was an age difference as more of the older respon-
dents reported two or more sexual partners. At 16-19
years, a lower proportion of both sexes reported not
using condoms, but the difference between the sexes
was not significant (51.1% vs. 53.8%).
Co-occurrence of multiple health risk behaviors
Of the 1,360 subjects, 46.8 percent reported no risks, 39.3
percent reported one risk, 8.1 percent reported two risks,
and 4.2 percent (n = 57) reported three, 1.2 percent (n =
16) reported four, and 0.4 percent (n = 5) reported five
risk behaviors (Table 3). The risk behaviors of the adoles-
cents tend to fall into specific patterns. For the boys who
had two risk behaviors, the most common two risk beha-
viors were alcohol use and smoking, followed by being
sexually active and not using condoms. For girls who had
two risk behaviors, the most common two risk behaviors
were being sexually active and not using condoms. Boys
were more likely to report two health risk behaviors than
girls (11.1% vs. 5.1%, p <.001). A small percentage of ado-
lescents (more boys than girls) involved in more than
two health risk behaviors (Table 3).
Table 4 and 5 give the results of bivariate and multi-
variate analyses of multiple health risk behaviors by
Table 1 Socio-demographic characteristic of adolescents
aged 14-19 years old and their parents in Luangnamtha
province, Lao PDR
Variables Total Boys Girls p-value
N=
1360
%N =
669
%N =
691
%
Age <.001
=<15 447 32.9 184 27.5 263 38.1
16-19 913 67.1 485 72.5 428 61.9
Ethnicity .784
Lao 504 37.1 241 36.0 263 38.1
Akha 249 18.3 123 18.4 126 18.2
Khamu 435 32.0 215 32.1 220 31.8
Hmong &
Yao
172 12.6 90 13.5 82 11.9
Education <.001
Never 107 7.9 28 4.2 79 11.4
Primary 402 29.5 196 29.3 206 29.8
Secondary &
higher
851 62.6 445 66.5 406 58.8
Attending school .005
Out-of school 429 31.5 187 28.0 242 35.0
In-school 931 68.5 482 72.0 449 65.0
Source of
income*
Working 567 41.7 244 36.5 323 46.7 <.001
Parents 1164 85.6 559 83.6 605 87.6 .037
Scholarship 18 1.3 12 1.8 6 0.9 .158
Relative 166 12.2 95 14.2 71 10.3 .031
Others 92 6.8 10 1.5 82 11.9 <.001
Living
arrangement
.013
Other 244 17.9 137 20.5 107 15.3
Family 1116 82.1 531 79.5 585 84.7
Father’s
education
.107
Illiterate 334 31.0 163 29.5 171 32.8
Primary 480 44.7 242 43.7 238 45.7
Secondary &
higher
261 24.3 149 26.9 112 21.5
Mother’s
education
.442
Illiterate 674 57.2 335 56.8 339 57.6
Primary 388 32.9 190 32.2 198 33.6
Secondary &
higher
117 9.9 65 11.0 52 8.8
Note:
N for mother’s education = 1179 due to separated/divorced and death.
N for father’s education = 1075 due to separated/divorced and death.
Chi-square was used to test the difference between boys and girls and
Fisher’s exact.
test was used, when the expected value is less than 5 more than 20%.
* This is the multiple responses and the percentages were calculated based
on the number of respondents, the sum of responses therefore may be
≥100%.
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majority of adolescents had none or only one health
risk. However, the prevalence of multiple risks increased
with age for boys, but not for girls. Out-of-school ado-
l e s c e n t so fb o t hs e x e sw e r em o r el i k e l yt oh a v ec o n c u r -
rent health risk behavior than in-school adolescents
(p<.001). For both age groups, boys outnumbered girls
in concurrent health risk behaviors.
In the bivariate analysis, for boys, age above 15 years
and the ethnicity Akha were significantly associated with
multiple health risk behaviors. Boys who had peers with
health risk behaviors were more likely to have multiple
risk behaviors than boys whose peers had no health risk
behavior. Boys with a higher level of education, cur-
rently attending school, and having parents with some
level of education were negatively associated with multi-
ple health risk behaviors. For girls, older age, attending
school, higher level of education, Khamu, Hmong and
Yao, and Lao ethnicities, and parents having some level
of education were associated with fewer risk behavior,
while peer’s involvement in health risk behaviors such
as smoking, drinking alcohol and having sex were asso-
ciated with multiple risk behaviors.
In the multivariate analysis, attending school (OR = .53,
95% CI = .33-.86), Hmong and Yao ethnicity (OR = .48,
95% CI = .26-.90) were the protective factor for multiple
risk behaviors, while older age (OR = 2.20, 95% CI =
1.33-3.60), Akha ethnicity (OR = 2.20, 95% CI = 1.04-
4.61), peers smoking (OR = 3.11, 95% CI = 2.1-4.6), and
peers drinking alcohol (OR = 1.88, 95% CI = 1.1-3.21)
were significantly associated with multiple risk behaviors
among boys. For girls, having some education (OR =
0.17, 95% CI = 0.06-0.45) and being of Hmong and
Yao ethnicity (OR = 0.38, 95% CI = 0.18-0.80) were sig-
nificantly associated with fewer risk behaviors; while
peers perceived drinking alcohol (OR = 2.55, 95% CI =
1.59-4.09) and peers being sexually active (OR = 2.82,
95% CI = 1.65-4.8) were associated with multiple risk
behaviors.
Discussion
To our knowledge this is the first study investigating the
prevalence of concurrent HRBs among adolescents and
examining the associations between the risk factors for
multiple HRBs in Lao PDR. Although it seems that few
adolescents engaged in two or more concurrent HRBs,
Table 2 Prevalence of health risk behaviors among adolescents by age and sex in Luangnamtha province, Lao PDR
14-15 years P- value 16-19 years P- value
N = 447 % N = 913 %
Current alcohol use 123 27.5 455 49.8
Boys 39 21.2 .013 266 54.8 .001
Girls 84 31.9 189 44.2
Current cigarette use 14 3.1 117 12.8
Boys 14 7.6 <.001 114 23.5 <.001
Girls 0 0 3 0.7
Current amphetamine use 1 0.2 12 1.3
Boys 1 0.5 .412 12 2.5 .001
Girls 0 0 0 0
Having sex during the last 6 months+ 39 70.9 118 55.7
Boys 23 71.9 1.000 92 54.1 .391
Girls 16 69.6 26 61.9
Age at first sex before 15 years+ 39 70.9 47 22.2
Boys 25 78.1 .231 35 20.6 .300
Girls 14 60.9 12 28.6
Two or more partners during the last six months 11 28.2 52 44.1
Boys 9 39.1 .086 48 52.2 .001
Girls 2 12.5 4 15.4
Not using condoms for the last sexual intercourse++ 27 69.2 61 51.7
Boys 14 60.9 .40 47 51.1 .072
Girls 13 81.3 14 53.8
Note:
+ among those who ever reported having had sex.
++ among those who were sexually active during the last 6 months prior the survey.
Chi-square was used to test the difference between boys and girls for the younger and older adolescents and Fisher’s exact test was used when each cell has an
expected value less than 5 more than 20%.
Sychareun et al. BMC Public Health 2011, 11:36
http://www.biomedcentral.com/1471-2458/11/36
Page 5 of 10it is important to notice that overall risk-taking among
adolescents is rather common, in particular among ado-
lescents from minority ethnic groups.
The study revealed that more boys than girls drank
alcohol and smoked tobacco in the older age group,
which is consistent with findings from other studies
conducted in South East Asia [23-25]. Our study, how-
ever, detected higher rates of alcohol drinking among
girls in younger age groups compared with boys of the
same age group. The reason might be that girls are
more likely to socialize with and being persuaded by
friends to drink alcohol compared to boys, which was
also reflected in the association between own risk beha-
vior and peers drinking alcohol. It has also been shown
elsewhere that adolescents exposed to high levels of
alcohol availability are more likely to drink alcohol than
adolescents not so exposed [26]. An alternative explana-
tion is that younger boys may drink alcohol equally or
more than younger girls, but they are less likely to
report. Girls in the younger age group might be more
vulnerable to the aftereffects of alcohol drinking than
their male counterparts because of girls’ lower body-
weight [27]. The higher rates of drinking alcohol, smok-
ing, and using amphetamine among males in the older
age group are dangerous since the habit often continues
into adulthood [2,28].
Early age at first sexual intercourse (before 15 years) was
higher among younger boys than girls as have been found
in previous studies [29,30]. In Lao PDR, most adolescents
in rural areas start to have sexual intercourse at early age,
which is consistent with previous research in Lao PDR
[31]. The alarming rate of sexual risk behaviors among the
younger adolescents may be explained by their curiosity,
experimentation with new things and hormonal change
but also related to some sexual traditional customs among
some ethnic groups in Luangnamtha province such as
‘welcome guest’, and ‘open vagina’. This is consistent with
previous research by Lyttleton et al [21], who also
Table 3 Patterns of health risk behaviors among adolescents 14-19 years, in Luangnamtha province, Lao PDR
Within category
Male
(n = 669)
Female
(n = 691)
P- value
No risk - - <.001
One single risk --
Alcohol use 45.6 39.5 .025
Current smoking 19.1 0.4 <.001
Currently sexual active 56.9 64.6 .312
Having first sexual intercourse before 15 years 29.7 40 .129
Not using condoms during last intercourse 63.2 72.3 .231
Two risks
Alcohol drinking & smoking 14.9 0.3 <.001
Alcohol drinking & sexual active 9.4 2.0 <.001
Alcohol drinking & first sex before 15 years 2.8 0.9 <.001
Alcohol drinking & not using condoms 9.4 2.5 <.001
Smoking & sexual active 5.7 0.1 <.001
Smoking & first sex before 15 years 2.2 0 <.001
Smoking & not using condoms 7.2 0.1 <.001
Sexually active & first sex before 15 years 5.4 2.5 <.001
Sexually active & not using condom 9.6 4.2 <.001
Three risks
Alcohol drinking, smoking, & sexually active 5.5 0.1 <.001
Alcohol drinking, smoking, & first sex before 15 years 1.5 0 <.001
Alcohol drinking, smoking, & not using condoms 5.5 0.1 <.001
Sexual active, first sex before 15 years & not using condoms 3.6 1.6 <.001
Four risks
Alcohol drinking, smoking, sexual active & not using condoms 3.0 0.1 <.001
Alcohol drinking, smoking, sexual active & first sex before 15 years 1.2 0 <.001
Five risks
Alcohol drinking, smoking, sexual active, first sex before 15 years & not using condoms 0.9 0 <.001
Chi-square was used to test the difference between boys and girls for the younger and older adolescents and Fisher’s exact test was used when each cell has an
expected value less than 5 more than 20%.
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ticed in Lunagnamtha province. Research suggests that
early sexual intercourse is associated with sexually trans-
mitted infections [32] and early pregnancy, which might
result in abortion and immature childbirth [33,34].
Sexual risk behaviors were more prevalent among boys
than girls. Slightly more than half of older boys in this
study had two or more sexual partners, which is consis-
tent with previous research showing that about 70 per-
cent of male students in t h eR e p u b l i co fK o r e aa n d
Table 4 Bivariate analyses of concurrent multiple health risk behaviors among boys and adolescents by
socio-demographic backgrounds and peer influence
Variable Boys Girls
N No risk One risk Two or more P-value N No risk One risk Two or more P-value
%% % %% %
Age <.001 .002
14-15 184 62.5 24.5 13 263 62.4 30.4 7.2
16-19 485 29.7 46.0 24.3 428 49.8 43.7 6.5
Attending school <.001 <.001
Out-of school 187 24.1 43.3 32.6 242 44.2 40.9 14.9
In school 482 44.4 38.8 16.8 449 60.1 37.4 2.4
Adolescent’s education <.005 <.001
Illiterate 28 28.6 42.9 28.6 79 43.0 29.1 27.8
Primary 196 43.9 29.6 26.5 206 54.9 34.0 11.2
Secondary & others 445 37.1 44.5 18.4 406 56.7 42.9 0.5
Ethnicity <.001 <.001
Lao 241 36.5 43.6 19.9 263 51.3 48.3 0.4
Akha 123 43.1 26.8 30.1 126 52.4 23.8 23.8
Hmong & Yao 90 63.3 28.9 7.8 82 76.8 19.5 3.7
Khamu 215 28.4 48.4 23.3 220 51.4 42.7 5.9
Living arrangement .338 .582
Other 138 33.3 44.2 22.5 106 53.8 41.5 4.7
Family 531 40.1 39.0 20.9 585 54.7 38.1 7.2
Father’s education .014 <.001
Illiterate 163 46.0 28.8 25.2 171 50.9 32.2 17.0
Primary 242 36.4 43.8 19.8 238 57.1 39.5 3.4
Secondary & others 149 38.9 45.0 16.1 112 59.8 40.2 0
Mother’s education .029 <.001
Illiterate 335 43.3 34.6 22.1 339 54.9 33.9 11.2
Primary 190 34.2 48.9 16.8 198 53.5 45.5 1.0
Secondary & others 65 41.5 41.5 16.9 52 53.8 46.2 0
Peers using alcohol <.001 <.001
No 179 63.1 20.1 16.8 226 73.5 18.1 8.4
Yes 490 29.8 47.3 22.9 465 45.4 48.6 6.0
Peers smoking <.001 .009
No 375 52.3 33.9 13.9 636 56.0 37.9 6.1
Yes 294 21.4 48.0 30.6 55 38.2 47.3 14.5
Peer using drug .008 .271
No 643 39.5 40.2 20.2 669 55.0 38.4 6.6
Yes 26 15.4 42.3 42.3 22 40.9 45.5 13.6
Peers being sexually active <.001 <.001
No 279 49.5 40.1 10.4 586 58.4 36.9 4.8
Yes 390 31.0 40.0 29.0 105 33.3 48.6 18.1
Peers have been pregnant .003 .132
No 625 40.2 39.8 20.0 647 55.5 38.0 6.5
Yes 44 18.2 43.2 38.6 44 40.9 47.7 11.4
Total 669 38.7 40.1 21.2 691 54.6 38.6 6.8
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more sexual partners [35]. The higher prevalence of two
or more sexual partners among older adolescents could
be explained by the fact that the older age group was
more sexually experienced and they might also socialize
with sexually experienced friends to a higher extent
than the younger counterparts.
Most adolescents in our study did not use a condom
during the last sexual intercourse. Low condom use
among adolescents seems to be a trend in the region. A
previous study in the Lao PDR indicated that 75 percent
of sexually experienced adolescents aged 15 to 25 years
did not use any contraceptive method at first sexual
intercourse [36]. Similarly, a study carried out in Thai-
land also found that condom use during last sexual
activity was 16 percent among sexually active males and
11 percent among sexually active female high school
and vocational students [37].
Another important finding is the sex difference for
risk factors for multiple HRBs. Boys seemed to be more
likely than girls to engage in multiple risk behaviors.
This might be due to cultural acceptance for young
boys to engage in alcohol use, smoking, and sexual
activity. The alternative reason is social desirability
reporting bias in which boys may exaggerate and girls
underreport their multiple health risk behaviors. Pre-
vious studies in China [38] show similar results with
male students being more likely to report engaging in
multiple risk behaviors than female students.
Our findings suggest that having some education and
attending school are protective factors for both sexes
considering multiple health risk behaviors. Out-of
school adolescents belong to a vulnerable group for
risk-taking and they are at higher risk of engaging in
multiple health risks. The reason might be that they are
more relaxed to socialize with many people compared
to in-school youth who have more strict rules to
observe. In Lao PDR, school regulations are strict and
the behaviors of adolescents are controlled, which might
limit health risk behaviors. Similar results have been
found in the United States, Ethiopia, and China
[11,39,40].
Multiple risk health behaviors differed significantly
between ethnicities, being highest among Akha adoles-
cents of both sexes and lowest among Hmong and Yao
adolescents. However, not much is known about Asian
ethnic groups as most studies focus on African, Ameri-
can or Causacian adolescents. The ability to differentiate
between ethnic adolescents’ is limited by the lack of
anthropological data about health risk behavior of ethnic
groups in Lao PDR as well as in other South East Asian
countries. This study has shown that adolescents from
certain ethnic groups are at risk of multiple health risk
behaviors, which might be due to their cultural beliefs
Table 5 Multivariate analyses of concurrent multiple
health risk behaviors among boys and girls by socio-
demographic backgrounds and peer influence
Variable Boys Girls
Adjusted
OR
95%CI Adjusted
OR
95%CI
Age
14-15 1 1
16-19 2.2 1.33 - 3.60 1.31 .84 - 2.03
Attending school
Out-of school 1 1
In school 0.53 .33 - .86 0.65 .40 - 1.06
Adolescent’s
education
Illiterate 1 1
Primary 1.44 .48 - 4.28 0.19 .08 - .46
Secondary &
others
1.42 .47 - 4.32 0.17 .06 - .45
Ethnicity
Lao 1 1
Akha 2.2 1.04 - 4.61 0.88 .40 - 1.93
Hmong & Yao 0.48 .26 - .90 0.38 .18 - .80
Khamu 1.56 1.02 - 2.38 0.97 .61 - 1.54
Living arrangement
Other 1 1
Family 0.94 .49 - 1.82 1.63 .69 - 3.86
Father’s education
Illiterate 1 1
Primary 1.27 .77 - 2.10 0.77 .45 - 1.29
Secondary &
others
1.24 .70 - 2.20 0.61 .32 - 1.16
Mother’s education
Illiterate 1 1
Primary 0.92 .59 - 1.41 0.92 .56 - 1.48
Secondary &
others
0.72 .37 - 1.39 0.97 .46 - 2.03
Peers using alcohol
No 1 1
Yes 1.88 1.10 - 3.21 2.55 1.59 - 4.09
Peers smoking
No 1 1
Yes 3.11 2.10 - 4.60 1.83 .89 - 3.73
Peer using drug
No 1 1
Yes 1.9 .77 - 4.67 1.72 .59 - 5.02
Peers being sexually
active
No 1 1
Yes 1.31 .90 - 1.92 2.82 1.65 - 4.8
Peers have been
pregnant
No 1 1
Yes 1.87 .93 - 3.77 0.89 .341 - 1.96
Note: Odds ratios (OR) were calculated using an ordinal logistic regression analysis.
Categories of health risk behaviors (HRB: none, one, two or more) were mutually
exclusive. Odds ratios reflect one-unit change in the independent variables.
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Page 8 of 10and practices related to smoking, drinking alcohol, and
sexuality. Some of the adolescents in our study seemed
to have sexual freedom and started having sex at an
early age, which corresponded with prior research in
Luangnamtha province [21].
Peer involvement in health risk behaviors seemed
associated to adolescents’ multiple health risk beha-
viors. Jessor and Jessor (1977) suggested that adoles-
cents who are more connected with their peers than
with their parents, especially peers with negative beha-
viors, were more likely to practice risky health-related
behaviors [41]. In our study, peer behavior was asso-
ciated with health risk behaviors among the partici-
pants such as smoking, alcohol use and sexual activity,
which corresponds with previous studies in other parts
of the world [17,42-46]. Blanton (2001) also suggests
that peer influences were more likely to be manifested
when the target and the peer shared similar behavioral
histories, which is consistent with social comparison
theories [47].
Limitations
This study has some limitations that are worth mention-
ing. This investigation is a cross-sectional study and
thus it is not possible to determine either causality or
directionality of any health risk behaviors. Co-occur-
rence is not necessarily a proof that one behavior causes
the other. Reported use of specific drugs were not pro-
vided because there were too few who used drugs, then
the estimates would have been too imprecise. Since we
rely on self-reporting a potential bias caused by the
questioning format and the sensitive nature of some
health risk behaviors is possible. Some behaviors might
thus be over reported by boys and under-reported by
girls. However, there are no sexual taboos in some eth-
nic groups as they have some sexual ritual practices dur-
ing the puberty of adolescents. We try to reduce the
bias by matching the sex between interviewers and
respondents.
Conclusion
This study highlighted that there are sex, age and ethnic
differences in the concurrent risk behaviors. The most
common concurrent risk behaviors among boys was alco-
hol use and smoking, followed by being sexually active
and not using condoms, while alcohol use, sexually active,
and not using condoms were the most common concur-
rent risk factor for the girls. The influencing factors on
multiple HRBs are present in one’s demographic back-
ground namely adolescent’s education and peers influence.
Implication
The findings have important policy implications.
Addressing the co-occurring risk factors in public health
settings might prevent future behavioural health risks.
Strategies might be to encourage young people to finish
school, be selective in choosing their friends, and aimed
for health attitudes and behavior. Focus on the reduc-
tion of risk should be multifactorial within the specific
socio-cultural and gender specific context. Tailoring
behavior change interventions to individual needs and
circumstances is also essential. Interventions should tar-
get vulnerable groups such as younger adolescents, eth-
nic minority groups, and out of school adolescents.
Further research is required to examine to what extent
these findings can be replicated in other areas of Lao
PDR, especially in respect of sexual risk behaviors
among ethnic minority groups. In addition, there is a
need to explore in depth factors influencing adolescent’s
sexualities such as their safe and unsafe sexual practices
and what programs are most effective and efficient in
addressing multiple risk behaviors among adolescents.
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